Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.055; wR factor = 0.162; data-to-parameter ratio = 27.0.
In the title salt, C 23 H 27 F 3 N 2 OS + Á2C 4 H 3 O 4 À , a non-merohedral twin [ratio of the twin components = 0.402 (1):0.598 (1)], the -CF 3 group is disordered over two sets of sites with occupancy factors in the ratio 0.873 (2):0.127 (2). The dihedral angle between the two outer aromatic rings of the 9H-thioxanthene unit, whose thiopyran ring has a screw-boat conformation, is 33.01 (9) . The diprotonated piperazine ring adopts a chair conformation. In the crystal, intermolecular O-HÁ Á ÁO, N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds between neighboring molecules form zigzag chains along the a axis and contribute to the stabilization of the packing.
Related literature
The title compound was formed by the reaction of flupentixol (systematic name: 2-[4-[3-[(EZ)-2-(trifluoromethyl)-9H-thioxanthen-9-ylidene]propyl]piperazin-1-yl]ethanol and fumaric acid. For the antidepressant action of flupentixol, see: Robertson & Trimble, (1981) . For related structures, see: Post et al. (1975a,b) ; Jones et al. (1977) . For ring puckering parameters, see: Cremer & Pople (1975) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). The crystal studied was a non-merohedral twin, the ratio of the twin components being 0.402 (1) In the crystal structure, intermolecular O-H···O, N-H···O and C-H···O hydrogen bonds (Table 1) contributes to crystal packing forming the zigzag chains parallel to the [100] direction (Fig. 2 ).
Flupenthixol base (2.0 g, 0.046 mol) was dissolved in 10 ml of ethyl acetate and fumaric acid (1.067 g, 0.092 mol) was added at 323 K. The solution was stirred in a round bottomed flask at 343 K for 30 min. The mixture was cooled to room temperature and the product formed was filtered and dried. X-ray quality crystals were obtained from a 1:1 mixture of dichloromethane and methanol by slow evaporation (M.pt.: 431-433 K).
Refinement
All H atoms were positioned geometrically and allowed to ride on their parent atoms, with C-H = 0.93-0.97 Å, N-H = 0.91 Å and O-H = 0.82 Å, and with U iso (H) = 1.5U eq (O) for hydroxyl H atoms and 1.2U eq (C) for other H atoms. The CF 3 group is disordered over two sets of sites with occupations of 0.873 (2) and 0.127 (2), respectively. The structure was refined as a non-merohedral twin (using HKLF 5 in SHELXL) with the final ratio of the twin components being 0.402 (1):0.598
(1); as such there is no value for R int .
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Figures Fig. 1 . Molecular structure of (I) with the atom labeling scheme. Displacement ellipsoids for non-H atoms are drawn at the 30% probability level. Hydrogen bond connections between the components of the asymmetric unit are shown as dashed lines. Only the major orientation of the disordered CF 3 group is shown. Fig. 2 . Perspective view of the crystal packing and hydrogen bonding (dashed lines) of (I) down the b axis.
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